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TEMPERATURE AND SHELF-LIFE STUDIES WITH 
PRE-PEELED POTATOES! 


M. J. Ceronis anp B. .\. FRieDMAN? 


During recent years some complaints have been received concerning 
the quality of pre-peeled potatoes, In all cases studied, poor quality was 
caused by microbial spoilage and apparently related to the lack of adequate 
refrigeration during preparation and handling. In addition, preliminary 
observations indicated that pre-pecled potatoes had a much shorter shelf 
life than is commonly thought. Studies were undertaken therefore to 
determine the ceoling rates and the shelf-life of commercially packed, pre- 
peeled potatoes ac different temperatures and the effect of hydrocooling upon 
keeping quality. Observations were also made on changes in pl, sulfite 

< content and microbial populations of aqueous extracts prepared from: pre 

peeled potatoes stored at different temperatures for various periods. 


MATERIALS AND METHODS 


Sultite-treated pre-peeled potatoes, both whole and in cut strips for 
French frying, used in these experiments were packed as 30-pound units 
in bags of two-ply, wet-strength kraft paper with an inner polyethylene 
liner and were obtained from two commercial plants in New York City 
during a ten-month period in 1955-1956, The varieties used as whole, 
peeled potatoes were Green Mountain of unknown origin, Kennebee and 
Katahdin from Maine and Long Island, and Sebago from North Carolina. 
Those used for strips were Waite Rose from California and Washington 
Kennebec from Oregon and Long Island, Russet Burbank from Maine and 
Chippewa from Long Island. 

In studying the rate of cooling of 30-pound bags of pre-peeled potatoes 
in a commercially operated refrigerator, eight test bags were set in 
different positions among the commercially packed bags on loaded carts 
In studies conducted in the laboratory, the bags were on shelves in walk-in 
refrigerator rooms maintained at 35° and 45°F. Commodity and air 
temperatures were determined with copper-constantan thermocouples 

In shelf-life studies, 30-pound bags of pre-peeled potatoes stored at 
35°, 45° and 70° F. were withdrawn at frequent intervals until spoilage 
~ occurred and the color, odor, appearance and flavor of the potatoes 
recorded, .\ total of 121 bags was used in eleven tests. Betore judging 
flavor, whole, pre-peeled potatoes were quartered and boiled, while the 
strips were deep-fried at 375° in corn or cottonseed oil, 

Two 70-gallon metal tanks, each contaming 40 gallons of a 0.1 to 1.0 
per cent solution of sodium bisulfite in water, were used for the hydro 
cooling tests. The solution temperatures ranged from 34° to 38° Te in the 
cooling tank and from 67° to 70° in the control tank. Samples of commer 
cially pre-peeled potatoes weighing 10 to 12 pounds were placed in wire 
mesh baskets and immersed with shaking for 1 or 5 minutes. Following 
immersion, the potatoes were bagged and stored at 45°. 


1Accepted for publication May 31, 1957. 
2Associate plant pathologist and senior plant pathologist, respectively, Market Path 
ology Laboratory, Biological Sciences Branch, U.S. Department of Agriculture, 


New York, N. Y. 
333 


AMERICAN POTATO JOURNAI [Vol. 34 


wuecous extracts were prepared from 1O whole potatoes and from 
either 0 0 1OO cut Strips and analyzed tor sulfite content, hydrogen ton 
concentration (pli), and muecrobial condition. Whole potato samples aver 
aged about 3.7 pounds and the cut strip samples about 1.7 pounds. The 
were placed asepuicall 2-vallon, sterilized glass jars and a 
of sterile lap Wate! equal to four times the we whit of whole potato 
or one and one-half times the weight of cut sifips Was added. The jars were 
haken for 10 munutes by a reciprocating shaker having 90 13-inch strokes 
per winnate ulfite content of potato extracts and treating solutions 


etermuned etricall (S) and the hvdrogen lon concentration 
iss electrode pli meter. The microbial population was 
plate counts and the findings were correlated with turbidity 
lurbidimetric readings were made with a Bauseh & Lomb 
pectrome 20 colormmeter at a wave length of 525 nullimicrons 


RESULTS 


Kate of ny. In a test in a commercially operated cold storage 

“) vith an average temperature of approximately 34° F, 24 hours were 
required bagged, Wlhicle pre peeled potatoes to cool from OS” to $5 
21 hours for cut strips to cool from 63.5° to 45° (Figure 1). Under 
controlled laboratory conditions pre-peeled whole potatoes stored at 45 
required about 21 hours to cool from 70> to 350°, whereas those stored at 


ly JO hours to reach 50° as shown m figure 2. Whole 


equired on 
potatoes and cut strips cooled at about the same rate 


lif lhe importance of adequate refrigeration is) shown im 
« results of I] tests performed over a period of several months to 
determine the shelf-lite of pre-peeled potatoes at different temperatures 
(‘Table Ihe shelf-life of whole potatoes was found to be day 
5 days at 45°, and & to 11 davs at 35° F. The shelf-life 
less than | full day to 2 days at 70°, 4 to 10 days 
to 13 davs at 35 Strips from Plant A had a longer 
te Hiperature than those from Plant B. This doubtless 
resulted from: the fact that the Viant were hvdrocooled prior 
bagging. In lant Bothey were not, with the result that the strips from 
Mlant \ were considerably cooler at the time of bagging. Although the 
pre peeled tuber frome \ were about O to 10 degrees cooler 
than those from Plant B, the pulp temperatures of the former were above 
70> and no merease in shelf-life was observed 


Wil 


Microbial spoilage resulting im offensive odors and off-flavors was 
found to be the faetor determining the shelf-lite of pre-peeled potatoes 
Darkenmg was ne problem wath the sulfited petatoes used im these tests 
L sually potatoes with bad odors also had off-flavors hen cooked but im 
some distances, pre-peeled potatoes without offensive odors after 10 days 
of storage at 35° F were unpalatable when cooked 

Hlydrocooling Tests In three laboratory trials hydrocooling cut strips 
for 1 minute reduced the temperature an average of 24.8 degrees whereas a 
Sammute dip reduced it 36.6 degrees (Table 2). Hydrocoohng resulted in 
an imerease in shelf-life of 2 to 3 days when the potatoes were stored at 
iS Fo In 2 of the 3 hydrocooled lots, the strips dipped for 5 minutes had 
one more day of shelf-life than did those dipped 1 minute. This additional 
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COOLING RATES OF 30-LB. BAGS OF PRE-PEELED- POTATOES 
HELD IN A COMMERCIAL COLD STORAGE ROOM 


TEMP. (°F.) 


Whole potatoes 
. . French-fry strips 
«Air 


18 24 
TIME (HOURS 


] Cooling rate in commercial storage 


COOLING RATES OF 30-LB. BAGS OF PRE-PEELED POTATOES 
STORED AT 35°F AND AT 45 F 


TEMP. (°F.) 


« Whole potatoes stored at 35°F 


7043. 


French-try strips stored at 35°F, 


Whole potatoes stored at 45°F. 


French-fry strips stored at 45°F 


e- 
8 


24 32 
TIME (HOURS) 


70) 
| 50 
309 6 12 P| 30 36 42 
| 
‘ : 
60 
0 8 16 40 48 56 
2.—Cooling rate at 35° and 45° | 
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1. —Shelf-life of 30-pound bags of commercially pre-peeled potatoes 
stored at 70°, 45°, and 35°F. 


Pulp Temperature! Shelf-life (Davs at Storag 


Femperature Indicated ) 
inal 
(*F.) 45°] 


741 


lintial pulp temperatures taken at the time whole, unpecled tubers were dumped on 
the belt, and final temperatures were taken just prior to bagging of the pre-peeled 
wotaton Bags of potatcn« vere placed in the laboratory walk-in re Inigerators usually 
vithin | to 2 hours after preparation. All potatoes were lye-pecled 


flect of hydrocooling upon the pulp temperature and shelf-life 
bagged, commercially pre pe led potatoes 


Initial 
Water Immer Pulp | Sheli-life 
Te 
Pemper Red at 45°F 
ature (Days) 
; 


Number 


Pempet 


ature 


Varieties used: Test 1,2—White Rose (California) ; 3—Kennebee (Oregon): 4 
Sebago (North Carolina) 

“Bags weighed about 10 pounds in tests 1, 2, 3, and 11-12 pounds im test 4. 
‘Concentration of sodium bisulfite in water: Test 1—0.1 per cent; 2, 3—O4 per cent; 
4 1.0 per cent 

‘Test terminated at the end of 7 days 


: 
Potato 
\ While 40 11 
| diy 70 71 4 9 
W hole 67.2 5 9 
Do 
4 ( ty 5 j j “4 | 1 
727 ] 10 13 { 
Cut triy 57 7R0 9 q 
Ihe 785 j 
ivy 
Cut sti 34.35 | 49 3 234 74 
(X-71) 725 71.7 1 
[Cut stray 5 5-3 19.5 7 
Cut sti 12 4,7 24.5 7 
| 1.3 70.3 10) 4 
5 1.3 69.0 23 5 
67-08 O8.5 0.2 7 
5 67-08 “4 O87 as 7 
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day of shelf-life, however, may have resulted from the increased exposure to 
the treating solution rather than to the greater temperature drop, as the 
same result Was observed In corresponding non hvdrocooled lots. 

In the one test where pre peeled whole potatoes were hydrocooled, 
I-minute and 5-minute dips resulted in temperature reductions of 3.4° and 
re spectively. The hydrocooling prolonged the shelf-life of these 
potatoes at 45° by only 1 day. There was no apparent difference in the 
shelf-life of whole potatoes hydrocooled for 1 minute or for 5 minutes 
(Table 2) 

Effect of Storage Temperature upon Microbial Populations. The 
results of the determinations of microbial populations in extracts from pre- 
peeled potatoes are shown in table 3. Eleven determinations. within 2 to 3 
hours from the time of commercial preparation, showed an average of about 
16,800 microorganisms per milliliter of potato extract, with a range from 
6.000 to 51,000. At 70°F the development of microorganisms was ver) 
rapid. Microbial growth was substantially slower at 45° and even slowe1 


at 35 Generally, the populations of nucroorgamisms were higher on cut 


trips from Plant B than on those from Plant .\. In addition, shelf-life was 
usually shorter in Plant B (Table 1) 

Plate cultures from extracts of pre-pecled potatoes vielded a mixed 
flora consisting of non sporulating 


gative and Grram-positive 
bacterial rods and cocci. spore-forming bacilli, various yeasts and occasion 
ally some molds. No attempt was made to identify the organisms or to 
determine which ones were primarily responsible for spoilage 

Sulfite and pH Changes in Storage During the course of the storage 
experments more than 120 sulfite determinations of potato extracts were 
made. Ten of these were made on the dav th pre pecled potatoes were 
prepared. These averaged 76 p.p.m. sulfite (range 40 to 170) for whol 
potatoes and 66 p.pam. (range 35 to 93) for cat strips as shown in table 
+. The sulfite content decreased with length of storage: the r: of destruc 
tion at ZO°R was vers rapid. The sulfite content of potled 
almost always verv low (less than 10 p.pm.) 

pill readings of potato extracts from fresh prepared potato 
usually ranged from 6.1 to 6.5 During storage at varius temperatures the 
readings ranged from 5.0 to 6.7. the majority being between 6.2 and 6.5 
The results of 
there was no apparent relation between pH and the duration and tempera 


the more than 200 pli readings are not shown. masmuch a 


ture of storage or spotlage of pre pe led potatoes 


Lise USSION 


Phe commercially packed potatoes used in these experiment 
obtamed from two plants where lve-pecling was employed. Several des 
trons of the operation ot potato pre peeling plants have appr ired in 
literature (6.7.9.10) as well as studies of the ccononn aspects of the pre 
peeling industry (2.3). In addition, reports and patents have been published 
on the use of various chemical treating solutions to prevent discoloration 
of pre-peeled potatoes (1.4.8.9), on the use of chemicals to inhibit spoilage 
(1), and on the rates of cooling of pre-pecled potatoes (5) 

The use of hot Ive solutions to peel potato is chiefly responsible for 
therr high pulp temperatures on the preparation line. Unless effective steps 
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Tarte 4.——Sodium bisulfite concentration (p.p.m) in extracts from 
pre peeled potatoes stored at 70°, 45°, and 35°F 
for Various period 


Storage Whole Potatoes Cut Strips 
Temperature Plant A Plant B Plant A Plant B 
and Period Sul tite Sulfite Sulfite Sulfite 
In Storage (P.p.m.) (P.p.m.) (P.p.m.) | (P.p.m 


Check 
(Unstored )! 217 40.5 


70°F 
1 day 
2 davs 


3 


= 


l, 
2 
, 
7 
/, 
l 
5 
7 


ome 


'Extract made within 2 to 3 hours after potatoes were prepared and held at 
until sulfite content was determined later that day 


are taken to cool the pre-pecled potatoes, they wall be packed with undesn 
ably high temperatures. Furthermore, the multi-ply bag impedes the 
removal of heat when the bags are placed under refrigeration. The present 
tests on the cooling rate indicate quite clearly that under commercial 
conditions and even under more ideal laboratory conditions bagged, warm 
potatoes cool rather slowly. The longer the time required to bring the 
commodity temperature down to a satisfactory storage level, the greater 
the opportunity afforded spoilage organisms to develop 

In the series of tests reported, pre pecled potatoes were obtained trom 
two different plants. No strict comparison between the quality of the pre 
peeled potatoes from the two plants was made because of the many 
differences as regards the source of potatoes, time and temperature of 


Bee, 
a 
1 
a 
| 
76, 88 35. 36, 93 
14, 17 10 17, 19 6, 6, 1§ 
5, 7 5 1s, 
| 
| } 
3 days 9, 19 
4 In 8, 6 ty ke 
{ 
16 <3 <6. 6.7 
9 9 7 ‘a 
| 
5 
} 35°) 
3 day 10 10 
5° 9 
7 lt 4 
9 11 6 
10) 14 7 
5 5, <5 
12 l 12 a 
13 7 13 
14’ 7 5 
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lye-peeling, immersion time and strength of the sulfite treating solutions, 
and so forth. However the cut strips obtamed from the plant that hydro 
cooled its pre-pecled potatoes in a refrigerated treating solution just: priot 
to bagging had a consistently longer shelf-life than the cut strips from: the 
other one 

In the laboratory, hydrocooling of cut strips even for | minute resulted 
im a marked drop im pulp temperatures and an increase in shelf-life. In 
view of these findings and the longer shelf-life noted with the commercially 
hydrocooled product, it can be recommended that a refrigerated treating 
solution be used for pre-peeled cut strips. Ideally, the temperature of the 
hydrocooling solution should be approximately 32° te 34°F and the 
Imunersion time at least 1 minute. Probably a combination which reduced 
pulp temperatures of cut strips below 50° would justify the added expense 
of livdrocooling. Although some benefit seemed to accrue from the hydro 
cooling of whole, pre-pecled potatoes, this might not be economically 
feasible in view of the time which would be required to effect a substantial 
reduction in the pulp temperatures of whole potatoes 


Microbial spoilage of pre-peeled potatoes undoubtedly results from 


the removal of the potato skin that serves as a natural barrier to spoilage 
organisis, the presence of free water and high humidity within the multi 
ply, heat-transfer-resistant bags, and high pulp temperatures resulting from 
mnadequate refrigeration. Market observations over a period of several vears 
and the results of the present tests show that microbial spoilage causing 
off-odors and off-flavors was the principal factor limiting the shelf-life of 
pre-peeled potatoes. This emphasizes the need for prompt and adequate 
refrigeration of pre-peeled potatoes, daily or frequent deliveries in insulated, 
pre-cooled, or preferably refrigerated trucks, and prompt utilization by the 
purchasers 


SuMMARY 


Cooling of 30-pound bags of pre-peeled and sulfited whole potatoes 
or cut strips was found to be slow under commercial and laboratory con 
ditions 

The shelf-life of whole, pre pecled potatoes was found to be about 
1 day at 70°, 3 to 5 days at 45°, and & to 11 days at 35°F. For cut strips 
the shelf-life was less than 1 full day to 2 days at 70°, 4 to 10 days at 45°, 
and 9 to 13 days at 35 

Hydrocooling of cut strips prior to bagging was found to effect marked 
reductions im pulp temperatures and to merease the shelf-life. Whole. pre 
prec led polatoes were benefited less by hvydrocooling, 

Sulfite concentrations of potato extracts dropped rapidly during 
storage of pre-peeled potatoes at high temperatures. Very low amounts of 
sulfite (less than 10 p.p.m.) were found in extracts prepared from potatees 
ator near the end of their shelf-life. There was no apparent relation be 
tween the « hicunngre sn pli of the potato extrac ts and the quality of the pre 
peeled potatoes during storage 

Microbial spoilage causing off-odors and off-flavors was the principal 
factor in determining the shelf-life of commercially packed. pre-peeled 
potatoes 
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CARBOHYDRATE COMPOSITION OF POTATOE: 
PECTIN CONTENT! 


Porter AND FE. A. McComr? 


Potateon 


cooked, S 


are known to vary considerably in texture after they are 
aime varieties appear translucent and feel wet and pasty on the 
amd are characterized as soggy or waxy. Others glisten and feel 
granular and dry on the tongue and are considered mealy. There is also 
variation in texture of cooked potatoes within a given variety. 


tongue 


When boiled, mealy potatoes 


‘lough more rapidly than soggy ones 
and this difference is due to the ease of separation of the potato tissue cells 
(7, 10). Since pectic substances are found in cell walls and in intercellular 
materials in the middle lamella, it may then be surmised that differences 
hetween soggy and mealy potatoes are in part due to difference in quantity 


and quality of the pectic substances which are involved in the architecture 
| plant cell walls 


Phe many attempts to relat potato texture to pectin content have not 
hown any obvious relationships (1, 4. 6, 9, 10). Recently Bettleheim and 
rterling (2, 3, 8), studying factors associated with potato texture, isolated 
water-, Calgon’, and hydrochloric acid-soluble fractions and determined 
the quantity of pectin in the potatoes from the analyses of the fractions 
isolated. No direet relationship was found between the various fractions of 
pectic substances and potato texture. However, they found by evaluation 
om partial and multiple correlation coefficients that the starch content and 
various peetie characteristics (calcium content, intrinsic viscosity of the 
Calyon-soluble fraction, and total pectinate ) were interrelated with texture 
Phe total pectin was the sum of the anhvdrouronic acid contents of the 
three fractions isolated and therefore may not be a measure of the total 
pectin im the tubers due to the possibility of incomplete extraction of all 
ot thre peetmn present 

Since method, for determiming pectin used by some earlier workers 
are now known to be madequate, it is desirable to have data from potatoes 
obtained by pectin methods developed in recent years. This investigation 
was undertaken in order to determine thie pectin content of potatoes by a 
method which is known to solubilize pectic substances in plant tissues and 
vive a measure of the total pectin as anhydrouronic acid McCready and 
MeComb (5) have developed such a method for fruits and their procedure 
was Mivestigated for use in the determination of pectin in potato tubers. 

Phe peetin content was determined in individual potatoes with different 
speethe gravittes in the same lots and in potatoes of different varieties from 
different lots. Russet Burbank potatoes grown m three growing areas in 
California from the same seed stock were analyzed Subjective appraisal 
lor texture of cooked potatoes was compared with their pectin content. 


' Accepted for publication June 7, 1957 

“Chemists, Western Utilization Research and Development Division, Agricultural 
Research Service, United States Department of Agriculture, Albany 10, California 
‘Mention of manufacturers or trade names does not imply endorsement by the U 
Department of Agriculture over others et a similar nature not mentioned 
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PERIMENTAL 


Method. One hundred to 200 gm. of peeled, diced, or sliced potato are 
nuxed with an equal weight of water and 50 mg. of sodium bisulfite to 
prevent enzymatic browning in an electrical blender run at high speed for 
5 minutes. Fifteen to 20 gm. samples of the mixture are pipetted (using 
a pipette with the tip removed and the blender set at slow speed) into a 
tarred 250-mil. beaker and reweighed. About 200 ml. of 95 per cent ethyl 
aleohol is mixed with the sample and the mixture is allowed to stand at 
least one hour. The mixture is filtered and the filtrate discarded. The pulp 
is washed twice with 75 per cent ethyl alcohol and then suspended in 200 
ml. of O.5 per cent Versene* (tetrasodium salt of ethylene diamine tetra 
acetic acid) solution. The pH is adjusted to 11.5 with OLN sodium 
hydroxide and the mixture allowed to stand for 30 minutes with occasional 
stirring. The pH is adjusted to 5.0 to 5.5 with glacial acetic acid, and 10 
mg. of pectinase (10 ml. of a freshly prepared suspension of 1 mg. of 
Pectinol LOOD® per ml.) are added. A few mg. of phenylmercuric nitrate is 
added as a preservative and the mixture stirred and then allowed to stand 
overnight. The mixture is diluted to 250 ml... mixed, and filtered through 
folded filter paper. The first few ml. of filtrate are discarded. Twenty-five 
ml. of the filtrate are diluted to 200 ml. and the anhydrouronic acid is 


determined in 2 mil. as deseribed by MeCready and MeComb (5) 


VARIABLES IN THE Meretritop 


Sise of Saniple. In order to obtain a representative sample of potato 
tubers it was necessary to blend 100 to 200 grams of diced or sliced 
potatoes and take aliquots of the slurry for analysis. Blending the potato 
tissue without water was not practical, because the heat generated during 
blending gelatinized the starch. Increasing the potato-water ratio from 
1:15 to 1:1 during blending and increasing the time of blending from 5 
to 10 minutes results in noe change in anhydrouronie acid content 

Ouantity of Pectinass It was found that the enzyme preparation 
Peetinol 100D) contains substances which develop color with carbazol 
Under the conditions of the colorimetric procedure described it was deter 
mined that the amount of color produced was directly proportional to the 


milligrams of enzyme used in the range of O to & milligrams of pectinase 
per ml, and that 2 milligrams of Pecinol 100D) per ml. gave a color 
equivalent to 5 nicrograms of anhydrouronic acid per ml. In the method 
for the analysis of fruits, which have a high peetin content as compared 


with potatoes, the ratio, of uromie acid to pectinase is high, and therefore 


gy 
the contribution of the color produced from the enzyme preparation is 
significant. Considering the relatively low pectin, content of potatoes and 
he possible effect of the quantity of enzyme used, a study wa ade to 
determine the quantity of Pectinol 100D necessary to extract the pectic 
substances. Zero to LOO mg. of Pectinol LOOD were used in the } rocedure 
and it was found that pectinase is necessary and that 5 to 10 my. quantitie 
are sufficient to extract all the pectic materials. The quantity of enzyme 


$Obtained from Bersworth Chemical Co., Framingham, Mass. under the trae 
Versene, regular 
5QObtained from Rohm and Haas Co., Philadelphia, Pa 
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recommended for the extraction of pectin im fruits (5), when used for the 
determination of pectin in potatoes, gave values about 10 per cent higher 
than the actual quantity present unless a correction was made for the color 
produced by the enzyme preparation. It is possible that different enzyme 
preparations would give different color values. and therefore it may be 
Hecessat to che k these before using 
I: flect of Starch \pproximately 80 per cent of the soilds in potatoes 
tarch. If during the extraction and enzymatic hyrolysis of the pectic 
tbstanee mie of the starch is dissolved, erroneous results may be 


obtained due to interference of sugars m the carbazole method. To check 


mostbility, samples were heated with water to gelatimize the starch 


hydrolyzed with salivary amvlase and then 2 volumes of 


| alcohol were added. The mixture was filte red, the residue 

175 per cent ethyl alcohol, and the anhvdrouronic acid was 

determines he residue. The results were compared with results from 
amples treated by the regular procedure, No differences in pectin content 
vere found and it was concluded that the starch In potatoes does not 
Intertes 1 the method. It is probably necessary, however, to remove the 
tare] he pectin content is being determined on cooked or processed 


velatinized starch does mit rfere 


RESULTS 


Poe total solids, crude fiber. and pectin contents of madividual tubers 

i euherent pecihe gravities and taken from the same lots of potatecs 
are ia table 1. These data show that pectin» contens ts 
midependent of the specthe gravity of the tubers. The pectin content was 
about the same in potatoes from the same tot. of high or low specific 
gravity. Meo. the data indicate shat crude tiber content is independent 
specihe grar-ty and the tota’ solids are as expected: ; high specifi 
LTAVIV-potatoes have a high solids content 

In addition to individual potatoes from the same lot. the pectin contents 
Of potatoes of three lots of two varieties were determined These data are 
presented in table 2 and show that little difference is found in each variety. 
However, in table 3 potatoes grown from the same seed material in differ 
ent growing areas m Californian had somewhat different pectin. contents, 
which varied from 0.21 to 0.33 per cent 

Russet Burbank potatoes grown 3 ateas in California (Davis. 
Hollister, and Tulelake ) having different pectin contents and about. the 
wae specihe gravities were cooked and subjectively appraised for texture. 
The data in table 4 do not show a correlation of te xture with pectin content 


SUMMARY 


\ colorimetric procedure for extracting and determining pectin. in 
Iruits was modified for analysis of potatoes. Pectin contents of different 
varieties and lots were determined. Results show that there was little differ 
ence m the pectin content of tubers from the varieties studied Pectin 
content was mdependent of the specific gravity of the tubers and varied 
with different growing locations and cultural conditions. There was no 
correlation between subjective appraisal for texture and the pectin content 


of the potatoes 
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Pectin content and speciiic gravity of potato tubers 


(sra\ 


Russet Burbank, 


Idaho 


W hiite 


Katahdin 
Maine 


Taste 2 


Russet Burbank, 
Russet Burbank, Oregon 
Russet Burbank, 
White Rose 
W hite 
W hite 


Kern Co., 
Kern Co., 
( 


Rose, Fresno 


Pectin 


arcas 


[ABLE 


\rea 


Growing 


Pulelake 
lake 
Pulelake 
lulelake 
lulelake 
Pulelake 
Holllster 


Davis 


Idahe | 
Calit 
Calit 


content 


Potal 
pecit Solids 


ity 
Per cent 


1.08] 
1.085 
1.088 
1.093 
1.095 


1.101 


1.008 
1.072 
1.074 
1.079 
1.081 
1.085 


1.074 
1.076 
1.078 
1.083 
1.092 


Pectin content of different lots of 


permment Station 
(1954) 
(1955) 


(1954) 
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im California from the 
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Intermediate 
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Sand 
Sand 
Sand 
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Per cent 
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‘TABLE 4 Comparison of subjective appraisal for texture with pectin 
content of Russet Burbank potatoes 


Area Specific htt ns \verage Texture Ranks! 
Grown Gravity 
Per cent Mouth Plate* 
Davi 1.076-1.081 0.33 1.8 1.8 
Hollistes 1.076-1.078 0.27 2.6 
Tulelake 1.077-1.081 0.21 17 16 
Ten judges, 2 replications f ‘ 
l=most mealy, 3—least mealy 
in mouth 
SMashing with a fork on a plat 
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PROBLEMS INVOLVED IN PRETESTING THE TENDENCY 
OF POTATOERS TO DARKEN AFTER COOKING! 


FLORA HANNING? AND MeRCEDbEs |.. HUNSADER® 


The cooking quality of potatoes is a question on which the housewife 
needs information at the time of purchase. Yet, only exterior characteristics 
are considered in assigning grades. So, a housewife often is disappointed 
in obtaining potatoes which do not “cook white.” Much information is 
needed in order to formulate a reliable and practical method of assessing 
the color tendencies of potatoes as a test prior to retail sale. The measure 
ment of darkening which occurs upon exposure of cooked potatoes to a 
involves certain factors which are inherent in any color determination 
and others which are more specific to this discoloration, The discoloration 
is usually more prominent at the stem end, but varies from a diffuse blue 
gray to dark gray or black area involving most of the tuber. It ts distinet 
from the blackness around the eyes which develops during cooking and 
from the blackening which follows the red color on the surface of raw 
potatoes when exposed to the air. 

The method of evaluation which seems most feasible to the authors 
is to cook a sample of the potatoes and expose them to the air to develop 
the discoloration to be measured. Such a procedure might be used by an 
inspector if it were carefully standardized in terms of factors which are 
known to influence the color. The conditions which need to be considered 
are the kind and the amount of water used, the time of cooking and 
exposure to air, and the temperature and period of storage of the potatoes 
prior to the test. In addition, there is the problem of a subjective evaluation 
or whether some color instrument can be used. The characteristic, uneven 
distribution of the biue-black discoloration, must be taken into considera 
tion in preparing samples for any color instrument. There is also the 
question as to whether such color reading is correlated to the psve hological 
response of the consumer. If, on the other hand, a group of observers 
rate the color or discoloration, there is also the question of rating of the 
psychological response of the panel on any particular day and the question 
whether they react as the purchasing consumer would do. Certain phases 


of the problem of assessing the quality of color have been studied in these 


series of experiments 
PROCEDURE 


With conditions carefully controlled, comparisons were made, often 
on paired halves, of factors which might occur to influence the validity of 
the test. Three studies were therefore, conducted. Study 1 was concerned 
with hydrogen ion concentration and degree of hardness of the cooking 
water on the blackening of potatoes; Study 2 dealt with the establishment 
of the standard for grading the color of potatoes ; and in Study 3, compari 
sons were made of potatoes which were held in cold storage until tested, 
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and other tubers from the same lots which were kept at room temperature 
lor one or three weeks before the test. 

The tubers used for the tests were of medium size and as free from 
defects as possible and were selected at random from the sample. The 
potatoes were scrubbed with a vegetable brush under running water, and 
then peeled with a hand potato peeler. A special effort was made to go 
over a given area of the potato only once so as to remove an equal depth 
of the cortical layer in all cases. Eyes and blemishes were removed with 
the tp of a paring knife. The tuber was then laid on a cutting board flat 
‘ide down and cut longitudinally so that one half of the top and one half 
ot the bottom were in each section. This method of cutting also permitted 
the mnelusion of one half of the stem end and one half of the bud end in 
each section, The tuber halves were divided into their respective combina 
Hons, coded, and a record was made of their identity. The potato halves 
each combination were weighed, placed in aluminum sauce pans with 
tightly fitting lids, and boiling water, equal to their weight, was added 

During boiling, the gas flames were so adjusted that only enough 
heat was evolved to keep the potatoes at the boiling temperature. The 
degree of doneness was determined by piercing the sections with a fork, 
the end point being taken when the fork could enter the tissue easily but 
the seetion would stay intact. The excess water was drained immediately 
trom the cooked tuber halves, which were then put out for display. 

Phe seetions were numbered consecutively and were placed in a 
random fashion, cut side down on white. eight inch, semi-vitrous China 
plates. The potatoes were exposed to the air one half hour from the time 
of dramimg before the judging was begun and all judging was completed 
within two hours. The number of tuber halves for a single days judging 
varied from: 20 te 

The room in which the tuber halves were displayed was neutral, light 
vray im color, The window exposures were to the north and east. If artificial 
ligditing was used, it consisted of a combination of diffuse, incandescent. and 
fluorescent types. The artificial lights were at ceiling height directly over 
the display, whieh was on a neutral. hight gray table 

The judging panel consisted of five to mine individuals, graduate 
tudents and instructors in’ Home Economic s. The scoring was done 
independently and without discussion of any kind. When evaluating the 
color of the tuber halves. a range of 1 to 10 points was used: a score of 
lor 9 was a tuber half of nearly perfect whiteness, a score of 7 or above 
Was considered acceptable for table se rvice, a score below 7 indicated that 
the tuber half was considered unacceptable on the basis of after cooking 
discoloration 

When the scoring was completed, the paired tuber halves were 
matched by fitting the cut sides together so that the data could be correctly 
Wentified and tabulated. The scores of the judges were expressed in the 
form of a series of histograms to obtain the distribution of the scores, 
and to note the differences hetween the scores for the paired halves. 

In Study 1,-longitudinal halves of tubers,-each containing one-half 
of the top and one-half of the bottom of the tuber were cooked as follows : 
(1) one-half in tap water, pH of 7.5 with 24 grains hardness, and its 
paired half in deionized water, pH of 7.0 with 1 grain hardness; (2) 
both paired halves in tap water: and (3) both paired halves in deionized 
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water. The potatoes for this study were selected from cight samples to 
give the widest possible range of discoloration found in potatoes after 
cooking. The potatoes were purchased in retail stores, the retailer supply 
ing the name of the variety from his invoices or from the package labels 
The varieties tested were Wisconsin Russet Burbank, Chippewa, Russet 
Sebago, Russet Rural, Red Pontiac and Irish Cobbler. There were also 
included in these tests some Califorma “Long Whites” and Michigan 
“Chippewas” for which the retailer did not have the variety name from 
the package 

In Study 2, investigation was made of an idea which we hoped might 
help to produce more consistent evaluation of the dark color, A. set. of 
pictures of a wide range of dark discoloration was assembled and given 
to judges to aid in doing more consistent scorimyg 

Kor the photographs, tuber halves were selected from the display as 
representative of the range from white to gray or black discoloration on 
different testing days. These halves were taken to the University of 
Wisconsin Photographie Laboratory where the pictures were taken, The 
hghtmng for the pictures was two photo flood number two lights on two 
sides of the selected tuber halves at a distance of seven feet. The film 
used was Super NA, speed three seconds; K-32. The negatives were in 
the developer, 1)-11, five minutes 

The pictures of the potato halves were printed life size both as glossy 
prints and on low gloss paper. From these pictures six were chosen and 
mounted with equal spacing for a standard of comparison. After experience 
with them in this arrangement, a four choice arrangement was decided 
upon. Some of the pictures illustrated tuber halves with an equal amount 
of graying over the entire surface and others had definite heavy dark 
streaks with much whiter areas. Under the four choice scheme, both types 
were given approximately the same color score. 

Fifty tubers of a wide range of discoloration were used to determine 
the effectiveness of the pictures. These potatoes were scored in the con 
ventional method of Study 1 and were scored again with the aid of a set 
of pietures. The key and the order of arrangement were changed between 
the tme of the judgings. The set of pictures were labeled by letters and 
the scorers simply indicated the letter of the picture nearest in color to that 
of the test sample. These letters were assigned scores of one to ten by three 
persons of wide experience in potato color evaluation, Such a base ts, 
therefore, quite autocratically assigned, yet was uniform for the transfer 
of all the letter scores to numerical scores and has considerable merit im 
making comparisons 

Study 3 was conducted on six varieties, Katahdin, Russet Burbank, 
La Seda, Ontario, Chippewa, Russet Sebago grown in four areas in the 
state of Wisconsin. Two of these areas are in the north central and sandy 
soil region and the other two from the southern or muck soil region of 
the state. During the course of the experiment, samples of the potatoes 
were removed from cold storage and held at room temperature for one 
or three weeks. For comparison, some of the potatoes were cooked 
immediately on removal from storage, 36 tubers being used for each 
treatment 

A judging panel of 9 members scored the tuber halves for color 
using the series of black and white pictures from Study 2 as a guide. The 
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color scores of the judges were averaged to obtain a mean score for each 
tuber half. The overall mean scores were cbtained for the individual 
samples and treatments or storage periods. The per cent decrease im mean 
scores from zero week to three weeks was determined. The statistical 
method of analysis of variance was applied to the data on varieties for 
each storage period 


RESULTS 


Study 3 The Influence of Type of Water on Color Scores. Vhree 
combinations of treatments were applied to 290 tubers divided as follows : 
(1) one half in tap water and its paired half in deionized water, (2) both 
halves in tap water as compared with both halves in deionized water, (3) 
and the summation of judgments on halves of tubers cooked in either lap 
or deionized water. This arrangement was devised to determine if the 
differences in the hydrogen ion concentration and the hardness of the 
water had any effect on the amount of discoloration that developed in 
potatoes alter cooking The paired halves cooked in either lap or deionized 
water were considered checks on the ability of the judges in scoring 
potatoes for color. The data are presented in figure 1, the frequency 
distribution of scores being shown as histograms. 

When considering the paired halves, it was found that 51.8 per cent 
of those in tap water and 50.2 per cent of those in deionized water were 
cored im the 5 to 7 range, with the score of 6 being the mode. The 
percentage of the judgments given the score of 6 in this section were 
amazingly alike for both waters, 20.2 per cent and 20.6 per cent. The per 
centage of judgments, that were scored 7 or above and thus im the 
acceptable color range, was 29.2 per cent for tap and 35.0 per cent for 
deionized water. The average score of the tubers was slightly higher for 
the halves cooked in deionized water, 5.6 as compared with 5.2. 

The percentage of judgments of the tuber halves both of which were 
cooked in tap water that fell in the 5 through 7 range was 45.5 per cent; 
the percentage with a score of 6 was 18.6; the percentage with score of 
7 or above was 23.4; and the average score was 4.9. Following the same 
order for the tuber halves both of which were cooked in deionized water, 
there were in the 5 through 7 range, 54.1 per cent; in score of 6, 22.2 
per cent; with the score of 7 or above, 26.0 per cent; with the average 
core being 

The average scores on the composite data tien were 5.1 for tap and 
5.4 for deionized water. The percentages and average scores demonstrate 
that the hydrogen ion concentration or hardness of tap water had some, 
but little effect, on the amount of discoloration that developed in potatoes 
after cooking and exposure to air 

As eu be noted from figure 1, Histogram .\ of the paired halves 
cooked in tap water, is skewed to the left, indicating that there were more 
scores in the lower ranges than in the higher. Histogram B, of the paired 
halves cooked in deionized water, is not skewed appreciably to either side 
of the central score of 6 but again there were more scores below the 
acceptable range. Histograms C and D which represent the potatoes of 
which both halves were cooked in either tap or deionized water are 
skewed to the left of the score of 6 to a still greater degree. Different 
tubers were used for these data and they were not paired halves as for 
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Figure 1. Histograms of judgments according to the 
type of water and combinations of paired halves 
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Histograms A and B. There was no difference between the tuber halves, 
one cooked in tap water and its mate cooked in deionized water in 33.9 
per cent of the judgments. Of the halves cooked in deionized water, 45.3 
per cent of the judgments scored higher than those cooked in tap water. 
However, 20.9 p ¢ cent of the judgments scored the halves cooked in tap 
water higher than their mates cooked in deionized water. By subtraction 
then, only 24.4 per cent of the scores of individual tuber halves were in 
faver of those cooked in deionized water. 


Study 2. The l'se of a Set of Pictures to Aid in Color Judgments 
From the pictures of 12 tubers of a wide range in discoloration, six were 
chosen for the comparison set and assigned letters for which the numerical 
values could be equated. For some of the blackened potatoes, two pictures 
were used for one letter, one being a less intense, but more uniform color : 
Whereas the other a more intense dark color in a smaller area. The pictures 
are reproduced as figure 2. They were used for scoring 50 tuber halves 
by the same judges, the potatoes being scored first in. the conventional 
inanner and again with the set of comparison pictures. It was immediately 
evident that the numerical values assigned to the pictures by the special 
panel of three workers of long experience in potato research were higher 
than the mental standards of the regular judging panel. This is shown by 
the fact that the same potatoes were given an average score of 5.2 with 
20.6 per cent of them scored 7 or above when judged as in Study 1, 
whereas with the pietures and the numerical values assigned to them, the 
average score was 6.2 with 48 per cent of the tubers with a score of 7 
or above. Therefore, there was a difference of opinion as to what degree 
of darkening was acceptable for serving in a potato somewhat below 
perfect 

\ visual method of studying the scores of the various judges was 
that of comparing their control charts, a plot in which the position of 
each judge's score on the seale is compared with the average of all judges’ 
cores for that particular tuber, Of a possible 50 scores (5 judges x 10 
tubers) only 6 individual scores were the same as the judges averages o1 
very close to them when the procedure of Study 1 was used. With the aid 
of the pietures, the judges increased agreement remarkably, There were 
“4 judgments of 50 essentially the same; and of the 10 tubers, there wer 
fon which all judges agreed exactly, Therefore, observant judges reduce 
their variation greatly, when a standard for comparison is available 

In Study 3, an experiment was conducted on the effect of the previous 
period of room te Inperature storage. The influence of the length of condi 
honing period was assessed by color scores using the set of pictures from 
Study 2. The analysis of variance of the judges color scores for Study 3 
are given in Vable 1 as well as the means for variety samples and storage 
period There were shown highly significant differences between the 
variety-saniples and significant ones for storage periods and interaction 
hetween varieties and storage periods. The means showed a great variation 
in color scores for the various varieties, the grand means varying between 
9.21 and 3.53. When one compares the differences between sample means 
with the statistically computed least significant differences the following 
comparisons were found to differ significantly: (1) Katahdin variety and 
all those with lower color SCOTES, except the Russet Jurbanks grown at 
Delavan; (2) Russet Burbanks (Delavan) and all those with lower SCOTES ; 
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A series of tuber halves having a wide range of after-cooking-darkening 
and the assigned color score 
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(3) La Soda and Ontarios from Racine, with all those having lower scores 
but these two approach, but do not attain a significant difference between 
themselves; (4) the Russet Burbanks from Hancock, the Russet Sebagos 
and Chippewas are not significantly different from each other, but each 
is different from the Ontarios grown at Bryant. There are therefore, among 
these eight samples, two examples of the same varieties each grown in a 
different location and both show a. statistically significant difference in 
color SCOTECS 

There was in two samples, Ontario (Racine) and Russet Burbank 
(Hancock) a marked decrease in color scores when the storage period 
was increased from one to three weeks. These two differences were found 
to be statistically significant, based upon a comparison of the least signifi 
cant differences. On the grand means for storage periods, the difference 
between zero and three weeks was also significant in comparison with the 
I.S.D. In all probability, the Ontario (Racine) and Russet Burbank 
(Hancock) account for the major portion of the significance for storage 
periods and interaction of the whole group of samples 

One may conclude, therefore, that some samples of potatoes may 
show more discoloration at the time a housewife uses the potatoes than at 
the time a test was made directly from cold storage. Of these eight samples, 
four were acceptable and four unacceptable at all periods whereas only one 
sample was rated good at first and unaceeptable after longer room tempera 
ture storage. The two samples which had the high scores showed less 
percentage decline im color scores than any of the borderline samples. If 
these eight samples are representative, one might expect that this would 
be a problem of practical importance only in occasional borderline cases 

One further comparison is of interest from table 1, the mean squares 
of “Between tubers” and of “Between halves of the same potatoes.” These 
were based on the judges’ scores assigned to the two halves of 96 potatoes 
included in duplicate within the groups. The mean squares represent a 
measure of the variance due to judging technique and is quite low with 
no significance. The accuracy of the judges and the method of color assess 
ment, therefore, is of the same order as the differences between the two 
halves of the same tubers. 


DISCUSSION 


The experience in this laboratory regarding the feasibility of the 
discoloration of potato cores in aleohol has been rather disappointing 
Likewise the production of and later measurement of the discoloration by 
means of a reflecting color instrument has been beset with difficulties. An 
attempt, therefore, was made to standardize the conditions under which 
to perform a test of acceptable color of boiled potatoes. It is essential that 
representative samples can be taken and tests made within a few hours 
and in many localities by the inspectors in those areas. 

Any subjective test is greatly improved by the use of a standard of 
comparison, Although the pictures used for this purpose should be as 
realistic as possible, any series of good range is beneficial in scoring since 
a standard base is available by which to compare numerous samples over 
long periods of time and in many localities 

It is suggested that a committee be chosen by potato growers’ 
representatives interested in developing a standard subjective color 
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determination. Such a committee could decide upon the series of pictures 
to use as standard and to make copies available. Another contribution of 
such a committee would be to describe the procedure for representative 
sampling. The limits of acceptability for premium potatoes would need to 
he set in terms of scores, average scores and of range of color scores. It 
would be necessary to set a margin above that of mere acceptance to cover 
such conditions which might increase the discoloration before the consumer 
uses all the potatoes. Such conditionss include hardness of water and 
longer room temperature storage. The stringency of test must be such 
that only potatoes which can be assured to be of premium quality at any 
time before consumption should be so labeled. 

Cooking and display conditions need to be specified. The experience 
in this laboratory, however, indicates that such procedures would not be 
difficult to preseribe. The following outline is suggested as a direction sheet 
for imspectors and their helpers 


TIONS FoR JUDGING PoTAToRS FOR .\FTER-COOKING DARKENING 


Physical 


\rrangements 


1. This work should not be started unless an adequate physical plant 
is available. Cleanliness, neatness, and convenience are essential 
to the success of the operation. A conventional, modern, home-type 
kitchen would readily fulfill the requirements. 


The essential equipment for this work are a sink with adequate 
drainage, a stove on which the heat can be controlled, a work area, 
and a display area with good illumination over it. A ceiling 
fluorescent lamp of approximately 80 to 100 wattage would suffice. 
\ wide expanse of north light would be adequate on bright days 
but should the day be cloudy such light would be insufficient and 
adding incandescent lighting may give inaccurate results. 


3. The selection of cooking pans. Aluminum, stainless stecl, glass or 
heavy enamelware may be used, providing they are all alike. 
Knamelware must be disearded when chipping occurs because the 
exposed iron may increase the blackness of the potatoes. common 
problem ts that a black deposit is left in the pan if aluminum pans 
are used with water that contains iron. It 1s necessary that this 
deposit be removed either with available scouring pads or by 
boiling a solution of cream of tartar in the pan after each test. This 
would be true of any type of pan selected that discolored. 


+. Cleanliness, and orderliness of the display are most important 
White, semi-vitreous, China plates are excellent because the key 
can be written on them with a wax pencil, washed, and reused. A 
white, non-gloss shelf paper would also serve. The key or code 
identification could be written on it too, but it would have to be 
discarded after a single use. 


‘inunary Preparations. 


1. Keep varieties and samples separate throughout so they can be 
identified. 
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2. Record the code or key to the identity (number given to eac! 
sample) and do not refer to it until after the judging is completed 

3. Select medium sized potatoes. 

4. Serub with a brush under water. 

Peeling and Cutting. 

1. Peel with a hand potato peeler, being careful to go over an area 
only once so that an equal thickness of peel is removed over the 
entire potato, Remove eyes, bruises, blemishes, efc., with the tip 
of a stainless steel paring knife. 

2. Place potato on a cutting board flat side down. Cut through potate 
longitudinally so that one-half of the top and one-half of the bottom 
of the tuber are in each section. 


Boiling and Preparation for Judging. 
l. 


Diseard one-half of each and wash remaining halves and place in 
clean pans with closely fitted lids, keeping samples separate and 
labeled 

\dd an equal weight of boiling tap water as you have potato sections 
or enough to merely cover them. Bring back to boil as quickly as 
possible and then adjust heat in order to maintain the boiling 
temperature. 


3. The degree of doneness is judged by piereing with a fork. I 
should readily enter but the section should still be intact. Potatoes 
which break up in cooking are almost impossible to use in judging 
blackness. 

4. Drain immediately and cool. 

5. Place each sample on white plates or white paper in a row; the 
cut side of the section down. 

6. expose to the air one-half hour before judging. The judging should 
he completed within two hours after removal from the heat 


lighting, Judging and Recording. 

1. The brightest light should not be facing the judge but both the 
sample and the pictures should be viewed with the light fromm 
the back but never in a shadow. 

Judge the sections individually by holding the pictures near eac! 
section to get as good a match as possible. A range of 1 to 10 is 
possible, with 10 being the whitest and 1 the darkest potato a 
compared with the pictures and the scores underneath them 
Yellow and green colors should be noted separately and only the 
amount of grayness or blackness considered in giving the numerical 
score. Within the range of 6 to 10, the pictures illustrate the fact 
that in some cases, the grayness may be less dense but cover the 
entire tubers whereas in others, there will be more marked light 
and very dark areas. 

Have the potatoes scored by three to six judges, working indi 
vidually, if at all possible, and especially for borderline cases 
Discussion of the samples should follow the individuals’ judging 
Consult the key or code for sample identity. Record the number 
of unacceptable potatoes and the average of the entire sample. 
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Chenee of Judges, 

1. A good judge is any interested person who would come regularly 
and observe each tuber carefully —a housewife or Home Agent or 
Home Keonomies teacher 

2. The judge should have several practice periods lo acquaint them 
with the range of possible discolorations in actual potatoes. The 
same judges should serve over a period of time since experience 
is of value 


SUMMARY 


It was found that darkening after cooking was increased by boiling 
usceptible potatoes in water of 24 grains hardness in contrast to softened 
water of 1 grain hardness. This difference in color of potatoes may be 
mall, but must be considered in setting standards of quality for the 
consumer, It was learned that in some samples of potatoes, the amount of 


darkenmy was increased by three weeks of room temperature storage after 
removal from cold storage. This was not a factor to cause much variation 
in these samples of potatoes which scored good or very poor, but sometimes 
vecurred on borderline cases. This also must be considered in setting 
limits of color quality acceptable im an inspection program. 

Observations of ciscoloration and the assigning of scores 1S greatly 


ded by use of a series of photographs of wide range found in non 
usceptible and susceptible potatoes. It is suggested that a grower-sponsord 
munuttee prepare such a standard and set limits of color quality for 
prenuum grade of potatoes 
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YOUNG, WILLIAM BLACK HONORED 


NEWS AND REVIEWS 


DR. WILELDAM BLACK, HONORED 


It is great privilege to me to be a participant on this unique 
aceasion, when for the first time im the history of the Potato Association 
of America, a man from bevond the seas, is to be honored by Life Mem 
bership in this Association. Dr. Wilham (Bill) Black 1s a man known 
to many of you personally and to all of you by reputation. T know: that 
we all regret that Dr. Black is not able to be here with us tomght, but 
I think that this colored shde of Dr. Black, standing beside one of hints 
own greenhouses in Scotland, will add oa little personal touch to this 
eccasion and will be of particular interest to those of you who have not 
had the opportunity of meeting him personally. (.A colored slide of Dh 
Black was projected on a sereen at this pot, Ed.) 

Bill was born on September 1, 1903 on a farm in Seotland, his 
ancestors having been farmers as far back as can be traced. Life on the 
farm was full of interest and hard work, and as he once stated, with his 
inimitable droll huwner, in order to avoid some of the hard work, he 
continued his education 

He attended Edinburgh University, graduating with a Bose. degree 
m Agriculture in 1925. During his student days, he qualified as a tempor 
ary inspector of potatoes for the Department of Agriculture for Seotland 
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This seasonal work provided valuable experience and further stimulated 
us work on the potato 

Viter graduation, he was appointed “Assistant in charge of Potato 
Breeding” at this widely known plant breeding institution. 

His work has been mainly concerned with research in the genetics 
of the potato, and with the breeding of new varieties. The breeding work 
has resulted in seven selections being registered as new varieties by the 
Department of Agriculture for Seotland. They are the Alness, Craig's 
Defiance, Craig’s Royal, ( raig’s Snow White, Craig's Alliance, Pentland 
\ce and Pentland Beauty. In addition. Crags van Riebeeck was named 
id approved in South Africa, while several unnamed blight resistant 
clections have been grown commercially in 7 anganvika and Kenya 

It as for his research work that he is best known in this country 
He has published about 30 papers, some of them under joint-authorship 
He has been awarded, by the University of edinburgh, the post-graduats 
legree of Doctor of Philosophy for his research dealing with “Genetical 
Studies in Solanum tuberosum 1." and the degree of Doctor of Science 
lor tis studies on “The Inheritance of Resistance to Phytophthora infestans 
(Mont) de Bary in hybrid derivatives ot Solanum demissum Land.” Alse 
lor certain other publications, he was awarded the Makdougall- Brisbane 
Prize (1944-46) by the Roval Sox ety of Edinburgh. In 1949, he was 
elected a Fellow of the Roval Society of edinburgh 

It was during his visit to this country in 1953 that many of us became 
personally acquainted with Dr. Black, and it was during this same visit, 
that he received that lughly coveted, but nevertheless award. the ‘*¢ Irder 
of the Purple Top” for service behind a rote-beater in Wisconsin. (Dr 
Black was injured slightly by a stone thrown from a roto-beater Dr 

I know that we were all greatly nnpressed by Dr. Black. not only as 

research) worker but also for those personal qualities that endeared him 
lo a great many people in a relatively short time. It so happens that sine 
hat tune PT have had the very good fortune of spending three weeks. as 
t guest of the Blacks, in their home in Kdinburgh. There, | renewed 
requamitance with his charming wife, Isobel, who has that happy faculty 
Womaking strangers feel entirely at home almost immediatel upon enter 
ing the door: a hostess who is continually thinking of vour comfort. 
vhether it is by putting hot water bottles in your bed in the early evening, 
or serving vou with some very tempting Scottish dish. which you have 
not tasted before. While there, I met his fine family of two boys and two 
girls. There T partook of hospitality at its very best. and I really became 
rcequamted with Dr. Black as a man. | found hin to be a very kindly and 
in extremely modest: individual, well-liked and lnghly thought of by all 
Is assockites, a man whom Ff don't believe ever said an unkind word 
thout any one in his life. No matter where we went, people were glad to 
see him, and he was alwavs received with a noticeable degree of respect, 
vhich T believe. is only meted out to one held in. vers high esteem, both 
is anoindividual and as a recognized authority in his chosen profession 

It as, therefore, with an especial degree of pleasure and a sense of 
real honor, that I present, in absentia, Dr. William Black. as a candidate 
tor Honorary Life Membership in the Potato Association of \merica 


I. ¢ Young. 1) partinent of Aariculture. Pre dericton, B Canada 
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MOSHER: REINER BONDE, HONORED 


Dr. Reiner Bonde (center) accepting Honorary Life Me mbership Certitieate tre 
President Hougas at Annual Banquet of the Potato Association of \imerioa, Des 
1957. Paul Mosher (left) sponsored Dr. Bonde 


DR. REINER BONDE, HONORE! 


Kemer Bonde was born in Minneapolis, Minnesota and worked his 
way through high school and college. He graduated from Minnesota in 
1922 with a B.S. Degree. While in college he held variou positions 
\ssistant Plant Pathologist, USDA. Barberry leracheation 1919: 
worked on Gram Rust in lowa and Minnesota 1020 Certified Seed 
Inspector tor Minnesota and was eniploved the Nebraska Potato 
Improvement Association 

In 1924 he received a Master's ; ity of Maine 


and has been emploved by the Maine experiment Station since that date 
He was Assistant Plant Pathologist from 1924 to 192° Associate Plant 
Pathologist 1928 to 1947> and Plant Pathologist since 1047. A little time 
was taken in 1938 when he returned to Minnesota where he received his 


Doctor's Degree. His thesis was entitled “Insect Tran nussion of Bacterial 
Diseases in Potatoes.” 

Dr. Bonde is a past president of the Potato Association of America 
and has served on various committees of that organization. He is a 
member of American Phytopathologieal Society \merican Botanical 
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Society, American Association for the Advancement of Science and thy 

Potato Association of America. He is also a member of the Honor Sox 1et\ 

ynia Xt. In 1949 he received recognition by Maine Potato Growers for 
years of outstanding service in potato research. 


Dr. Bonde has worked on and found the solution to many potate 
production problems. He has worked on degenerative diseases—how they 
spread, their effect upon yields and of utmost Mmiportance, how to control 

. eribe and recognize bacterial wilt Main 
since then he has determined how it is spread, and found disinfectants 
fo tse on equipment to prevent its spread and has de veloped and tested 
thousands of walt resistant varieties 

Dr. Bonde was one of the first to suggest isolated seed plot. its 

of controlling both virus and bacterial diseases 

a result of Dr. Bonde'’s work on virus and bacterial diseases the 
State of Mame Seed Board Farm was created to produce high quality 
seed for the Maine seed potato medustry. His advice and counsel are ; 
big factor in the production of LOO acres of top quality disease free seed 
on this farm 

He was the first to recoynize that late bhght spreads from) cull pik 
under Maine conditions and deve loped materials and methods of controlling 
the disease. Hundreds of new fungicides have been tested in his plots for 
the control of this disease. Currently he is working on methods of forecast 
ng iate blight in Maine. Each vear Dr. Bonde tests many seedlings for 
resistance to diseases especially late blight and bacterial wilt 

He has worked on seed treatment for the control of scab, and 
rhizectoma and more recently on the use of antibioties for the control of 
seed piece decay and soft rot He has written over 140) scientific publica 
tions plus many popular articles for local use. These are only a few of Dr 
Bonde's accomplishments 

It is very appropriate that Dr. Reiner Bonde should receive this 
Honorary Life Membership in the Potato Association of America “ar 


Patt Moster. ¢ rop Specialist, University of Maine, Orono. Main 
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STRNENSON FRED | MEYER, HONORED 


RREDERIOCK J. MEYER, HONORED 


Frederick J. Mever was brought up im West Salen. Wisconsin, and 
graduated from the University of Wisconsin in 1932. Te majored 1 
chemical engineering 


\t the time of his graduation there were no jobs for a chemical 
engineer. His professor, Dr. Mathews, offered an mstructorship and 
urged him to continue studies toward a Doctor's degree. The universits 
was paying $70 to $80 per month for instruetors and this was about hall 
as much as Fred had been making selling specialty foods (and especial 
potato chips) from the back seat of his ear while attending school Fred 
and his voung wife decided to continue their own lyuasinee 

This decision began a most fabulous career which. twenty-six. veat 
later, finds Frederick |. Meyer. the president of a multi-million dolla 
corporation known as Red Dot Foods, Inc.. Madison. Wiseonsin 

Fred's interest in research has remained from university days throug 
the vears. As a member and president of the National Potato Chip Institute 
he assumed a leading roll in the organization of the Research Department 
of that institution, For eight years, as a member of the Potato ( omunodity 
Committee appointed by the Seeretary of \griculture, he supported the 
many research projects in the agricultural field, especially the work witl 
potato breeding and genetics. He has alwavs been interested. toe. in. the 
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loreygn potato mtroductions that are bemg maimtaimned at Sturgeon Bay, 
Wisconsin. From the start he saw that it is a waste of time and money 
to mtroduce a lot of material unless it is studied cytologically and genetically 
and evaluated for its disease reactions so that it can be used to advantage 
by the potato breeders 

\ithough the reconmunendation of the conmnittee was ignored for so 
many years, Fred never gave up. This was another obstacle to be overcome 
wid by his talks and letters to certain key men in the ULS.D OA. he exerted 
t lot of influence in having funds appropriated for the Sturgeon Bay 
project 

In 1947, not satishied with what was being done for the chip industry 
n the federal and state potato breeding progranis, he organized the Red 
ot potato breeding project. Over the years many named and seedling 
arieti were tested im cooperation with the the Wisconsin 
\wicultural Station and a number of other state expernnent 
tation \s a result of these tests, a few varieties were found that have 
met the needs of the company to a greater extent than the old) standard 
varieties. HLlowever, these have certain undesirable characteristics that mak 
them tar trom: ideal and the Red Dot potato breeding program has been 
continued and expanded 


Fred's business enterprises have grown from an investment of $22 
19ST until in 1957 more than $10,000,000 worth of Red Dot products 
re sold’ throughout the Midwest 


Phe vanmng department operates 28 tractor-trailer units to keep the 
eleven factorie upphed with raw materials and the 100 branch ware 
Wiline upplied with merchandise The sales branches put al total of 200 
route trucks on the road every working day to service the more than 
35.000 retail outlets of Red Dot products. To supervise all the sales and 
production tivities, Red Dot's management team utilizes about 60 
company cars and 2 airplanes. Almost 10000 employees comprise the 
vyrowmg Red Dot fanuly 


2 500 


Ked Dot Farms cover 15,000 acres in) Wisconsin and about 
weres in Alabama, on which approximately 30 per cent of the potatoes 
needed to supply the many factories are raised. Over one-half million 
potatoes can be stored im air-controlled potato warehouses 


located close to potato growing land 

Phrough the many stages of development and rapid expansion, Fred 
uid tis wite have retamed the ownership of Red Dot Foods, Inc. He is 
President, she is Secretary-Treasurer. They have two children, John, who 
Isa semor at the Umiversity of Wisconsin and is on the Board of Directors 
of the company, and Carol who is attending the University of Colorado 


red is to be congratulated on his election to the exclusive fraternity 
of Tlonorary Lite Members in the Potato Association of America and the 
\ssecrition is to be congratulated for electing a man that has helped to 


nnprove net only the art and science of making chips, but has promoted 
research mi oevery other branch of the potato industry 


FREDERICK |. STEVENSON, forinerly Senior Geneticist. now 
tin charge of potato hreeding for Red Dot Foods, Ine 
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USDAVS POTATO ADVISORY COMAMEI 
INCREASED SUPPORT OF AGRIC 
RESEARCH 


Gareatly mereased support of agricultural research m terms of scientist, 


equipment, facilities, and money was urged by the U.S. Departinent ot 
\griculture’s Potato Research and Marketing \dyvisory Committee at 
annual meeting held this yvear at Boise, Idaho, December 3-6 

Phe commuttee agreed that the present level of research support 
net adequate, and that the Congress and the States should give priority 
to agricultural research programs and implement at once the long-term 
am of expanding agricultural research stated m the Research and Market 
my Act of 1946 

Short-term prograiis tor surplus removal mect 
commuttee members observed. but do mot bring constructive olution 
to the agricultural problems over the long pull 

Phe committee liste as naportant for potato growers and marketer 


expanded research im pos Vsiglogical changes m potatoes that 


cause losses or inferior quahiv, and strengthened fundamental studies 
ail chenneal change On potato processing quality 
studies, accordimy te the committee ould vork on 


the nature of such storage disorders as mternal blackspec, after-cook ng 


darkening, and black heart fundamental mformation ws needed te 


develop miecthods of prevent 

Phi tigations ol Cts changes on potate 
precessiny are necessary vic developing way on 
producing better potato products at lowes ist, the said 

established under the arch and Alarketrng Neto of thr 
committee is made up fr potato micustrs detaned 
recommpendations for resent tov ken by USDA will ub 
nutted formally to the Department within t next few weel pres al 
this report wall be ay Ulable from t Exccutive 
Magruder, Office of the Agricultural Research Service 
| Depart nent of \grieultar Washington 25, 1. ¢ 

(other proposals he commiuitee felt) merit 
melude 


expanded work im breeding bette potato resistant to 
msects and diseases and having better eating qualities as well as qualities 


that lend themselves to Sp konds of processing 


\lore me seareh al cle veloping market 


3. Iexpanded effort on the of analytical data on 
and nutritive value of food ul put ed USDA'S Food 


Strengthened work on mnproving marketing faciities by planning 
more wholesale facilities m= speeitie localities to on current demand 
for this of work 


5. A general expansion of all phases of potato marketing educational 
and service work 
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Dor, James EF. Kraus of Moscow, Idaho, Director of the Idaho 
\gneultural Experiment Station, was elected chairman of the committee, 
succeeding Frank W. Hussey of Presque Isle, Maine, executive vice 
president of the Maine Potato Council. Loren Voth, H. H. Voth & Sons, 
Wasco, Calif., was named vice-president. 

Other members who attended were: Edward H. Anderson, president, 
ledward H. Anderson & Co., Chicago, Ill; Henry W. Bibus, Jr., grower, 
Chesterfield, N. Jo: Bruce Gray, president, Florida Planters, Inc., Hastings. 
Kla.; K. W. Kohler, American Stores Co., Philadelphia, Pa.; Frederick 
J. Meyer. president, Red Dot Foods, Ine... Madison, Wis.; Ivan Miller, 
grower, Corry, Pa.; Ben Picha, grower, Grand Forks, N.D.; and Ted 
Still. grower, Monte Vista. Colo 


USDA RELEASES REPORT ON COST OF MARKETING 
CALIFORNIA LONG WHITE POTATOES 


\bout 46 per cent of the retail price of a 100-pound bag of California 
Long White Potatoes sold in los Angeles went to the grower during 
the [955-"56 season, according to a report recently issued by the U.S 
Department of Agriculture. For these potatoes sold in Chicago during the 
same period the grower received 35 per cent; for those sold in New York, 
33 per cent 

Plus report is a part of a research program in the USDA'S Agri 
cultural Marketing Service designed to provide information on costs of 
marketing food. Some of the findings from this study of marketing costs 
for Cabforma Long White potatoes retailed in three cities were as follows: 
Phe average retail price tor a 100) pound bag of potatoes m Los Angeles 
was SUS]. OF this retail price, the grower received about $4.50, and the 
total cost of shipping, packing, storing, wholesaling, and retailing was 
$5.31 


Cahtormia potatoes were sold in) Chicago and New York the 


picture was considerably different. The average retail price in) Chicago 


durmg the same period was $10.27, of which the grower got $3.56, leaving 


$671 as the cost of marketing. The respective figures for New York 
were SI1.38, $3.72, and $7.66 


\verage costs of various services for marketing a 1OO-pound bag of 
Cahfornia Long White potatoes sold in Los Angeles, Chicago, and New 
York City look like this: 7 ransportation charges $0.32 to Los Angeles 
(truck), SIRS to Clieago (rail), and $2.28 to New York City (rail) 
Wholesale margin. $0.25 in Los Angeles, $1.11 in Chicago, and $1.76 in 
New York City. Retail margin $4.08 in Los Angeles, $3.11 in Chicago, 
amd $2.96 in New York City. Packing costs were 66 cents for all potatoes. 

\ free copy of this report, “California Long White Potatoes Sold in 
Los Angeles, Chicago, and New York City During the 1956 Season” 
Marketing Research Report No. 193-— may be obtained from the Office 
of Information, U.S. Department of Agriculture, Washington 25, D. ( 
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BOOK REVIEW 


Braun und Riehm 1957.) Krankheiten und Schadlinge der Kultur 
pilanzen und ihre Bekamptung S A\uhage Paul Parey in Berlin und 
Hamburg 308 Dp Price DM 29.80 


This 368 page, eighth revised edition, is a well organized. 
imstructive discussion of diseases. insect pests and other athnents that 
affect) various cultivated crops grown in central europe. “The 
hook as divided into two major parts. 3O-page “General Part” give 
a brief but very instructive general discussion of the cause, progres 
econonne mipertance and control of plant troubles as a whole. much 
more extensive “Special Part’, divided into 22 sections, deals largely with 
troubles affecting speech crops of these are devoted to thy 
following individual crops or crop groups: grams, potatoes, beets, carrot 
beans and peas, cole crops, tomatoes, onions, asparagus, cucumbers, rape 
anc related flax, poppy. tobacco hops, tre and bush ane 
vrapes. fin: leals with insects, diseases and other troubles thet 
are number of crops 

hie presented m each ot the pecial ection arranged! 
the orde1 leach starts with a brief and very workable KEEY to 
the various diseases or ailments discussed. The ke based largely on thy 
parts of the plant affected and the characterist hye 
plant or plant part, helps materially in) diagnosing the specific plant 
problem of terest to the reader Phe rest of the ection 
devoted to a deseription of each of the inajyor diseases, imsect ts and 
other ailments affecting the crop, together with a discussion of the causal 
went and uvevestions for control 

has 346 excellent Hhastrations. most] photog rapl 
SVhiptomis or mseets causing the trouble 

For readers who wish more information on peeme topres the 

given in a small book dealing with such an extensive subject 
numerous references cited, from German soure 

\ ten subject index and the systematic arrangement 
on a crop basis makes any desired information readily located 


laborious searching from page to page 


Phe bool should prove very useful for anyone mtere ted an clisen 


pests, and other ailments of the erop plant neluded 
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TARPAULIN COSTS CUT BY NEW METHOD 


\ new method allowing the worker on the job to install any size 
tarpaulin from a large continuous roll was just announced by Herculite 
Protective Fabrics 


Kliminating almost seventy-five per cent of the usual fabrication cost 
for hemming and grommeting tarpaulins, this method guarantees a stronget 
tie-down to resist wind forces 

The method calls for penknife slits to be placed along the edge of 
the fabric and positioned wherever a tie-down is desired. 

new technique is made possible through an exclusive process 
that permanently locks vinyl plastic to nylon fibers resulting in a tarp 
fabric with such tremendous resistance to tearing that slits cut in the 
manner deseribed will not spread, and edges will not ravel. A variety 
of tough industrial nylon tarp fabrics are available in’ roll widths up 
te 20 feet and ean be provided up to 100 feet wide. 

his development,” states Mr. Sy Hyman, President of Herculite. 
“is our most significant contribution made to reduce costs for protective 
coverings. Now, a single roll 20 feet wide can be cut to yield tarpaulins 
of all common sizes, thus reducing extensive imventory requirements 
Dramatic changes will be seen in future buying habits and marketing 
procedure 


For many years, Herculite, pioneering high strength, light weight. 


ret proof, coated synthetic industrial textiles, has been serving such 
diversified markets as maritime, construction, trucking, agriculture, ete 

For additional information, write: Hereulite Protective Fabrics, Be'le 
ville 9. New Jersey 
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“WALKING” AUTOMATIC SHOVELER 
\UTOMATICALLY SHOVELS 500 
BUSHELS PER HOUR! 


Phe all new Brown Automatic Shoveler is in full production, Entirely 
hew mm principal, exclusive with K. G. Brown, this conveyor-type unit is 
designed for heavy duty, trouble-free performance and long on-the-job 


life. 
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The Brown Shoveler does the job of six manual shovelers. The wide 
neouth vibrator receiving hopper WALKS gently but firmly inte produce 
pile. eliminates many bruises caused by hand shoveling and automatically 
conveys produce up and on to either grading hopper, bulk loader or directly 
into container. 

The Brown Vibrator action and overall functional construction 
hopper is controlled by a quick release clutch system. The durable, 
Neoprene conveyor belting is cleated to insure an even, continuous flow 
of produce. The shoveler works on any floor surface and no spread troughs 
are needed. A wide-mouth receiving hopper-end provides ample working 
area before moving unit to other areas. Special design insures unit: will 
always be on pile bottom and never “climb-up”. Bruising is mininuzed 

The new Brown Automatic Shoveler is built’ with pressed steel 
Construction features include: Roller and sealed bearings, lagged drive 
roller, direct chain drive off enclosed gear head motor, heavy duty electrical 
equipment, adjustable discharge apron, adjustable chute and balloon tires 
The entire unit is balanced for simple and easy portability. 

For additional information, prices, specifications write to K. Gi. Brown 
Manufacturing Co., Inec., Mattituck, Long Island, N. Y 


When You Buy 
Minnesota CERTIFIED Seed Potatoes 


You are investing in a commodity produced by a 
group of growers who understand and know how to 
meet the many problems involved in growing 


HIGH QUALITY SEED STOCK 


Certified Seed List sent on request 


STATE OF MINNESOTA 
DEPARTMENT OF AGRICULTURE 


SEED POTATO INSPECTION AND CERTIFICATION 
St. Paul Campus University of Minnesota 
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MAINE CERTIFIED 


Ist CHOICE FOR 


SEED POTATOES 


Growers know they can expect good returns 
when they plant the quality that for more 
than 40 years has made MAINE a leading 
source of fine 


CERTIFIED SEED 
CLEAN — DEPENDABLE —_ SURE 


Maine is the nation’s “Shopping Center” for Better Seed 
Potatoes — Twenty-five varieties and various grades. 


Sized To Meet Your Needs 


Regular: 174” - 3%". (Any closer size within these limits is permitted.) 


Sized: 1744” - 24". The most popular size range. Carries blue tag, 
plus size tag. 


Sue B: 114” -2”. Carries green tag. 
Small Size: 1144” - 2%”. Carries white tag. 


The Maine Seed Potato list for 1957 is easy to use. All 
varieties are listed separately — with cross references to 
growers with more than one variety. 


For Free Copy Write Paul J. Eastman, Chief, Division of Plant Industry, 


MAINE DEPARTMENT OF AGRICULTURE 
AUGUSTA, MAINE 
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